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» 2 ©SiEEIMf 8 , 9 6RW5t*l:, S-iSJEE 
g2^8. 9©jfe«ffc»a*l f JB2©nqE>u— ;n 6. 

*fcttKJEE#>yi 0, 1 l39*K»6n» KflEIH«8 t 

9^to#eu 3^>^-;n 6, i7fti:ft» 

Ift^. ^LT, «.ffiJEESBflF8. 9fcB3KME«19*t 
16, 1 7 FMcD^EE«^m^«I^J-r^)o 



L1 



T T 



(2) 



ftfflW- 1 1 -4 4 2 7 6 



H*lfHf#©l6H] 

im-xmii mmm&m&*>9izmt£&t6i. is 2 
©iSmiHWt, nasi. ss2©it5j£K^©i&4'iwi§:tte> 

nfrmn*x.y>>>iz<%tt?z>fziib\zmz%i i . IB2 © 

J«ffiE*©ifc*K*«SnfcSSl. ^2©3t>^ 

t. mesbi. j^©i*E#>^©«uH*ifcjisi. is 2 

<Z)n ; t>l/-;Ui:OP B 1fC'e:mUTHfllB^l. SS2©i§5EE 

[W*B 2 ] > * Clft 0 **M«*3 

Ht««Snfc*l. SB2©il5ffiE^<h> BkJgl. «2 

SS81, m2CD3 ; 6>i/— KSBr. ^2©a ; t> 
U— jW©jffiAn£5^CS®^"*IS3©£5ffiEW<i:. h5 
ESSL. «2©J«BE#>:/©tfcffl«fcffi«LTttB* 
1, SB2©^mEW£&^T3g&&<ilS3©ii5ffiE««i: 

©pasaaf^aaEWtA^ajsEbTsfts^i®^ 
s. 

©WEESt. mm 1. m.2<D-&&m t g<n&*iiwtrt*> 

JBl. ^2©»E#>yt. «*©***#*«*.*:«# 

nfc^<&w^iiit" , eMTsfcJ6csi}fe^ 1 , is 2 © 

iiSEEfffl^SC^^^l, ^2©3 : &>1/— ;u 
t, WE#*lt#©TSK*fT?JB 1 . »2©3t>l/Hl' 

©isad p saa-r a jffiiESi** siuussim 

[0 0 0 1] 

[^©/ST-S^ffi^I?] *5B91tt. X>y>l:11S|$ 
[0 0 0 2] 

[«*©««] — flstc, «»*>*fc©«»s*»#fc 
rsittxata^-tir-sEWt. KE«©&4^i£tt<sn»i- 

©ffi^J CRT. j&JBEt'^?) &#JE-r*itS/E^>'?' '£» 

[0 0 0 3] ICT« gft*:©x>>'>©J:5(' : IS^:© 
->U >^£WT3^'»ft)X>v ? >©*§'&. iSSt#^©ffl 

it. «it«vffl8««x>3?>-ctt4ffl©->'j >ya«-t 



^ U > ^©WwMfS UT 2 <1© n ^ > V—)\r 

jWERSnT^-S. £©£#* go^E^U— ;l4c*45fcs£ 

[0 0 0 4] tLT. H©tt©«»**tS*-T?»±. 

tt*©«ffiii« >^K«k o raffia nfcm^-tti-tn© 

[0 0 0 5] 

-5. d©<fc-5tc, iECA?Ti' l J> 
^ r i*g»ciSS*sn-5«S!|sf©"*WaA53E'ft;'f *<t. x>>?> 

©aj^^tt-rst^-praa****. 

[0 0 0 6] **M»4JiifiLfcfie*ttfB©nH^fc«* 

^$nfcfe©-e, *^i43%>i^— ;n*iT©8$m©^ 

[0 0 0 7] 

fc©tc. W*9Sl©ffiWK:«t**8W*»««©«riiH:. 
£Jffifl!W*m*** C*fc*SS 1. i2 ©iiS/EE^t, 
tt£l. JB2©«ffiE«©a*KR»t6tlSV»K:i±mM 
Uj^flMb-D 3 ^-f 5 >^TffiS!(lSft5i 1 . SS2©ili 

n. MEJBl. *2©!SSE#>^6Btm*nfcjK»*X 
>-?>fc*«-r*&©Kt9EJ(5l. 58 2 ©iS/EEW©5fe 
*CSa«Sih&JBl. f8 2©rj^6>l/-;W<h. fflEJB 
1, ^2©S£E7l?>7 r ©ttaiffi9i:Sgl, 12©at>l/ 
— ;Ut©rafCficSUTMEi8 1 . SS2©£5ffiE < £©IH£ 

[0 0 0 8] Jl©«i;5{c«*£lxfcJlt»c«tD v JBl. SB 
2©!affi#>^"K:«fcoT*USi!(8»©i!taE»»4» ^® 
Eff&jB&TfflSfcT*?-*. £©£*. JBl, IB 2© 

gnu «AttSSi©»ffi#>^ttfflfTS©£*K 
14. *2©Mffi#>:/»i!ft;SfTe£&*. C©fc©. IB 
l©i«ffi#>:7fc:«fc*ttfflKMi©UJi:. !82©iSJ£#> 

jgl. SB2©ifi5JEEflF^&SBl, IB 2 (Du^yu-Mz 
#5. 
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<&ffi¥- 1 1 -4 4 2 7 6 



[0 0 0 9] MMifll 2 ©569mt. MiffiMtmm 

?>?izmt£<o ssmmtm ^ nttm i . a? 2 © 

ii5EES2^i:. HE% 1 . S2 ©iSffigHSWi&^lCtSW^n 

l. m 2 ©&/£*>:/£, flafc®*tt#eff 
UT^fig^n. ttjgi, fg2©^ffi^>y*^p±tBsn 
fc«»*x>s?>»ci!Mfr*$Si. Sg2©nqE>i. — ;i/ 

?Z>f& 3 ©idSEEIEWt, ffifBgl, Sg2©&IE*>:/© 

i±ai#j»cfica LTMtam 1,^2 ©WBEBB*s»«rr * 

[0010] c ©!§•&. sgi. Sg2©g;EE#>:/ic:J;-D 

mi, m2©iSJEEiH*F*3TffiS(C ; F^-r-5<. £©£;*» 
HI, m2©^5ffi#>y«S^tlttaiMWj$:m^L^3 
*-fS>^-Ci8iJ)U {ajA«mi©S5J£^>^ti:ffiff 
fi©t^fC«. ^2©iSJE#>y«KAfTgi^a. d 
<Dfc«>. fgl©iS;m#>^c£5ttffiMI<>©iii<fc. 12 
<0JfiSBEil«>^fc«k*«:ttilR»O«t38«fflSK:««M-« - 

l. w,2<D^^>\/—)v\zfa\ l ir^mmtfm$Lisntz.mm 
&m&T'%ztmz. z\n*>&=i : £>u-)i>f>rT?<DMEE. 

[ooii] set. m*m3<DmwT'te> xmmtflm 
n?>?iz&tzz>&i, ^2©ii5mia ! g«t. ssgiv sh 

2©&ffiEW©&4UC^tt6nS^lCi±ffiMIb£m8L 
^5*-f 5>^T-iK»iSiV5Sgl. ^2©igBE#>7 p 

1. SB2©KJE#>^6ttffi$nfc*8»*l*Jj!«ttlMf= 
•*rt-afc»KllWE»l. SB 2 <0*JEE«O5Ie«IK«IK 

SSfiJTSgl, IB2©n^r>l/-JU©^mP^a®-r-5a 
aEV i &;A>&tlJ£l'Tfr>«. 
[0 0 12] HOJ;3k:^lrtT*IlfctC«tO. JB1. SI 
2©iS/£^>^Cj;oT^U;a^©qtmMlfttt> £3 
EflFfcaUTffiSJcWT*. £©<!:1*. jg 1 . SS2© 

kmu ©i«jE*>y^Rtmfi : g©t^tc 

l<Dftl£-#>Zf\Z£Z>tkttimWf<mht. j&2C!>ME#> 
[0 0 13] 

®xiK®9tte. mtt®mz&-i%um\zstwrz>. 

[0 0 14] CCT. 01*5*^13 2 tt*^g^©|gl© 



co o 1 5] 01 fc*>^x. nzmm&y?-?. mmn 
i rtcasttfcMBBEEflf 2 ^^L-x^a!©^^® 

CO 0 1 6] 3ttffiBES2« : 2©j^4 I fClS^^nfcj^^ 

*8»*>* i rtKiR«*nfc^fv u i ^7 

CO 0 1 7] 5ttM^>7 p 3©q±tBfi'JtC^ttenfc2 

8tc:«*g-r-5fe©T?a&s. 

CO 0 l 8] 6tt7-rJk*4©ttffl«K«tt;*ft;fc'J^ 
— 9 7^igttenTV"-5. -e-lt, ^ffi^i/^a-ix— ^ 

7 VS.mz.Wg 2 ft ©ffi;&*«— j£©EEA£t -t £ & t> t # 
CN#U ^n^©t#tC«Efl#-r^EE7j|SS#tcJ: 
oTMSntl^. C©fca&, EE^l^o.!/-^ 7 
tt. {gffiKt=2ft©J£;^-5£©ffi#£U:£:;fro;fc<h# 
fc. ffiffiES2ft©^£U*->E«6£;frUT»l- 
^>i7 lrttcMU i£EESH i i ; 2F«3©JBE^^Wx«3kg/ 
cm2 gflncflM^LTHS. 

CO 0 1 9] 8, 9«|gl. ^©BSJEEWSr^U ^ 
^-iSS/Effit 8 , 9 ©SSg#J«iS/E7p >7"10, 11 ©q± 
HHBIK»fc?). SfeSK«tt«iS<0 3 ; E>U— ;n 6. .17 

[0 0 2 0] 10, 11 tt® A«*»«EEE* 2 fcg=^£ 
*l. ti:ffl«««SS 1 . IB2©^JEE i g : 8, 9<Z>££C&flt 

sntiisE#>7T. m&m;EE#>7i o, mi «si 

«&$tl5«S^S:M^LH5 0~1 3 0kg/cm2 gS©ffi*> 
f:-??#JEU C©i«ffi©^lsfS;#3qE>U— )V1 6, 1 
7fcr6]^TttttiUXV^o 

co o 2 i] tc-c. &iism^>yi o, 1 1 it. mm 
-rfe©-c, dne.©fT^{cjs:i;TP±aiMi6^*$i±-5 

fe©T?a&a. -E-LT> &-f3>m#>-7l 0. 11H SV^ 

icq±tti»*m^u^5^'f s.>?£t£z>£?\z. fgi 

©i^ffi#>^"i 0^©xfTgt^:-5i#fc:. |g2©;iiii 

jp>yi iw±&ftmi:fcz>£o\z j £n j etimwiisX^ 

-5. 

CO 0 2 2] 12, 1 3«=&il5m^>^ , l 0, 1 l©th 

m«iK:»a!*ni«jE©«w*#ifisEE#>^i o. 11© 

©A#J(CM-Tfci6©^ffiM©|g 1 . & 2 © U *->WZW 
"C. St'J^Ef 12, 1 3©^>fttttgl. |g2 

©je^j i/^o. u— ^ 1 4 , i 5 7&^istj-e.nT^^, ^e-u 

T, iMAI/*al/-^14, 1511 iE^ISIS^fC 
ckoTitisSft. =&S5EE^>yi 0, 1 1 ©RttBffi'JTS- 
i£ffiBEe8. 9^©ffi^^-^©flE^«±<h^ofci# 
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fc. £-SSflESBg8, 9rt©«*»*U*->Eflf 1 2. 1 
3^LT^E*>yi 0, 1 10KA»:SU, # 
igSJESB'ffS, 9rtCDEE^j$:5 0~1 3 0kg/cm2 <D$BH 

-ecsjx-tf i o okg/cm2 mmz&mLx^z. 

[0 0 2 3] 16, 17tJ#KffiSe«8. 9©^S{CS 
3„ ^-UT. §3 ; E>1/-;H 6. 1 7»i. SfcSS^EfiS 

#n ; E>U'-;n 6, i 7fctt. -t-n-^*i4 

8^*IH^$n. a^&>l^-;H 6ft<D$*& 
[0 0 2 4] 18. 18. -- te*»#£^U ^§«&f 

[0 0 2 5] 19 teS-iSffilE^ 8 . 9 £ Sffi®T 
Ll ^lCDii5/EB5e ; 8tDii5m*>7 r l OOttttS 

«ijt^ ; E>b~^n 6 tofflizmmztiztmz. m,2 
i 7 iicomizmi&znx^z* a®B2Wi9 

#^51£jP>7 r l 0, 1 lfr<b<D&2^tm.L2 

[0026] *nmmiz£z>mmm.%igim\3.±m<DtiQZ 

y3»Cj;oT®ii. ttffi^n. {g/EIB«2£jli;-CitSEE 

#>yio, liiceya^n^. -e-LT. iisj£tf>:/i 

0 (Cj;oT#ffSnTS5ffiH«8^IfCgitAbfc*S!|B)-«. 

^^^iz-^i 6ft\zmmtsnz>. — «ffi#>yi 

1 {CJ:oT#ffi$nTii5EEg2W9l^tCSitAUfc^«. 
rJ^>U— JH 7rtfC#t$&$tlS. ^LT. S-n ; 6>l/ 

-;n 6. 17 rttc«t^Stifc^«. 18^ 
3T? 5 Z. L \Z J; o T -> ' J > ^ (C « m £ tl 2. „ 
[0 0 2 7] i^^T, £-iSffi#>7l 0, 1111 KA 

rtmtttiiiftmii&WiM-rfrz* &S5ee^>t p i o, i 

l*^ahll}^n-5*!S^tC«. 0 2 4>CO#ttlS2 0. 2 1 

x.«l 0 — 2 0kg/cm2 t.UZ>fr£>. ^!£^>Zf 1 
o, i itrS^$tifca^e>i/-;n 6, i7ftoo$!j£ 
w±}iimw)\zjtti&isT%.W)-r2>££\zte. mttfti stc 

[0 0 2 8] LfrU ^l«iS/£7}f>7 r l 0i:^2«i« 



>if-vmw)-fz>tmz. o, 1 i©p±tts 

|gl<DiSEE^>yi 0K<£oT^J£^*;MI£&3l!±ttS. 
mm<DlUtm2(DmfE#>-7l ltCj;oT8*IE#S/NiI 

&K)E7t?>yi o, 1 1 [c<t-sp±tBM»ittst,^cfflss$ 

n. n ; E>l/— ;H 6, 1 7rt<D^J£<D^IMlAP2 « 
7kg/cm2 SS^ffiJftfJ^n. n^e>l^— ;H6, 1 7|*j 
©MBEtt> 2 2 K^-TfcK S«-«©M^««f$ 

[0 0 2 9] LT. ^JSWCdctlfcL S-iiS/IEW 
8, 9 Cl^ffigg^ 1 9&&mi>. 2-D<D^I£Si98, 9 
^ilSt^Milfc*^. SglCDi£BE*>y 1 OtC 
£5ttffiMl&£Sg 2 1 1 {Cck^Bt'ttJMlfttc 

J;oTfflsS-r^C<i:*i-r#v 3t>|/-JH6, 1 7 ft 
©j85J£©^Ifr£&3£. mUtZ>Z\ Z>t.mz. n 

^6>I/— ;H6. 1 7ft(D^/E$«t^— S©MfC«^-r 

[0 0 3 0] St. fi'J*->ifl2, 13(C<fcr>T 

&iS/£#>yi o. i iv>ttiiiMtmwiznrz.&K.mw 

2ftcoJ^i3Eco^ilj ! b«l«-r^Clt^T-#, ffiEEIH^© 

[0 0 3 1] ifct's E3fa*5§B^©^2©HSSW€:^ 
*^JS^J©if#»5[«> JBl. m2OTCDii5/EiH i g©$fe® 
fliJ^SVWc^T-5t*JC. Ml, 12©a ; £>l/-^ 

1, m2©ii5EEg2« : <!:m3©i§5JISBS : <i:^^Srs»ffi 

ommmtzm— <nm^m\zw\—<Dn^n\^. torn 

[0 0 3 2] 3 1. 3 2 tt^l. B^COPK/EBE^^ 
U. S^iS/EgHW 3 1 , 3 2©Sffl#J«igffi*>y3 
3, 3 4(D*tm®nzmtS:9. J Zr<D9c%HiWUtM.WZigmii 

[0033] 33. 34 te©AM7W£ffiiH1f 2 tC^^S 

n. Rtm#w^ l. f2 ©ismBHW 31. 32 ©g.&tc 
(Dzr^>v^^y^\z^xm^n. fiffiif2^ 

LT«$&$n^»4?:0iJ^.ti5 0-1 3 0kg/cm2 

— ;i/3 9, 4 OtCftttTttiBbTU^., Sfc, &S5JE^ 

>7"3 3, 3 4H m^zB±mmmzfTmL-£ot"C s. 

>>ft.ts.Z>£.o\Z. ^l©iS5BE^>y3 3*J©Affgi: 
^2«i§EE#>y3 4rt*qtttimi<i:&£ <fc 

[0 0 3 4] 3 5, 3 6tt€-i«flE4?>y3 3, 3 4<£>Rt 



(5) 
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»AttfcRTfc«>©?ftBE«©S5 1 . m 2 © <J >Etf 
T% K*'J^->Ef3 5. 3 6©i«fl:l4JSl, 1512 
(Dfetlly^jLU—? 3 7, 3 8**^t^nT^S. -e-b 
T. g&EAKal'-i'3 7, 3 8(1 4«jE#>:/ 
3 3, 34 <DO±ihMX'&lgiE& < g 31, 32 F«3CO/i^7>i 
— €Offi*eU:t'a:-3fct#«-. «-*JEE*3 1. 3 2 
l*3©»4£U*->E« : 3 5. 3 6$r^-UT6-S5BE7p> 
73 3, 3 &i«mgaff3 1, 32(*l 

0>1£jj$:5 0~1 3 Okg/cm2 ©$5HT^J^.tfl 0 Okg 

[0035] 39, 40 te#iSSflEI2 < ! : 3 1, 3 2 ©Steffi 
Kl««SnfcJBl. M2CD3^£>l/-;Utr. K#n^E> 
W-;U3 9, 4 011 Jfe*tfHS3n;fc&JR«©'B?#fc 

)V39, 4oi:a. ■^n j en4m<Dmn^i s^eks 

[0 0 3 6] 4 1IJ&3€>1 — ;U3 9, 4 0©tfitAP 

3 9 A, 4 0 A^SV^zaS-r-S^SCOi^KSSW-r, S 
iS/£EW4 lODiftfflMH §3t>^3 9, 4 0© 
fiftAP3 9A, 4 0 AKIB crTS S5JEEe4 1 
©fP B 1Slcatai0liEf 4 2 A?gl*ftT^5. 

. UT. iS&ffiE^ ltcH aiEf4 2S^UTll, 
m 2 05^/1^^3 1. 3 2A^lW»S&Stl5. 

[0 0 3 7] 42HI 1, fg 2 ©iUJEEW 3 1 , 32© 
^■fe^JBE^>y 3 3, 3 4©RttfS®J<LSI3©iiiJ!IE^ : 

4 l £©|H*gH-*-*ii»E*-c. S5iSiIEW4 2©S 
SffiflJH SiSffitf >7 P 33, 3 4*5 ©fi 2 Tf-J£rt*S5t£ 

£:&3&fi4 3-rr^l, |g 2 ©iiilEEW 3 1. 32 
KS«;£ft*£#e. j£iiE«4 2 0ft4M!£. S£3© 

[0 0 3 8] Z.<Dtz#>. 6-iS/E^>y3 3, 3 4tC«to 
i Tttttianfc«»fH 'SBl. 1B2©KJEE«3 1. 32 
rt*»6iifflEflf4 2, ^3©ilffEf4 1^lT3 ; £ 

#>7"3 3, 3 4K«fcoT£U*ilfc»©l±HiiHfttt. 5« 

3^E>U-JU3 9. 4 0t^©j^EE©^ii!)i|©AP2 
1 0 kg/cm»6flE©MllSfr* £ ,h^T-# 

[o o 3 9 ] &< it, d©«fcp K<nj«an*2jEsfeas«f9 

•5**, **««"Ctt. 81. %2 0)zi^:>\s—)VZ 9. 
4 0O{!tAO3 9A, 4 0 A^St^traiif -5^ 3 ©;g 
J£E«4 lSSttSt^C. S51. fg 2 ©igSEEW 3 

l, 3 2vtii§3©g;j£E ! g4 i <h©r B i^a®-r^afflE 

f4 2 *»EE#>73 3, 34lC c fc-?T 

»a«te*s n&«** & 3 ^ > u-ju 39,40 \zm»-r 



SCtd«1f^-5t*t. P ; E>U-;U3 9, 4 0rtT'O 
j^JE©k»£WMT5£.t:#T#-3. 
[0 0 4 0] ^(C. 04«#fgB^a)fg3©3«fS0J£^ 
L, **SS0iJ-r«Mf2mi©IIJgCT<!i|W|-©^fi£Sig{3 
W-©fflW«#U •€-©iKHJS r #^-r^,t ) ©i:-r^{C. 
**Jfi*J©«r*tt. SilE^ 5 1 £fg 1 , S2©3 ; E> 
|/-;H6, 17fC«l*L. »iiE^5 lt:<t^T#>t 
fcf#l 8 ©TSStfitC-fg 1 . I2©n ; £>l/- JH 6, 1 
7©g?tttJP 1 6 A, 1 7 Ai©FBT^a®f^)«fi£i:Ufc 

[0 0 4 1] d iiBff 5 1 tt. .W*.tf4 0 cm|§ 
K©^$^i-ffiL3 Snt^U-JH 6, 1 7© 

s5tatSP16A, 1 7 AKMS3S<B!l7Wi8PLT<^£. £©£ 
S5EE#>:/1 Oj^Sp^^U— ;H 6©StaiP 1 6 
A$-C©fi£Tf-£fc<i:iSJ£#>:/l l*>63 ; t>l/-JH 
7©i5fttiJP 1 7A*T©fi3^m<h7m«f£|ig— ©S£ 

[0 0 4 2] dtUCJcD. #iiSJE#>y 1 0, llfci 

U—JU16, 1 7r B 1€rlSS(wDSffi-r^). Z<Dfztb. =&iiS 
E*>yi0, 1 1 CJzoT^USJKWOttaMWbH 
Ilif5 1^LT&3t>l/-JH6, 17l*|(ce 

6, 1 7rt©8gEE©^©MiSAP2 Sr«aj^.til 0kg/cm2 

[0 0 4 3] AKU. ^©.fc^tC^fie^ns^Sg^J 

[0 0 4 4] te:fe. M8B*SS0mi VMX.>i?>\zm 

im&£m&mm vtcm^m\zmfxmm^tci)^ * 

UTt>J;<, 1S3S:©P^E>U-;^i^M<i:^:SX>i?> 
-C*tltt*ffi©JgS;©fe©tCigffl LTfe<kl/i= 

[0045] sfc, ttrten^jT-n s^^k-jn 

6, 1 7 t^-n^*n4ffl©»lf^l 8^IS:^S«fc3(cL- 
fc^. *fgBJ«c©<l»»cfS5T> x>v^>©v-U>^ 
lc»)Sbfcffl»» fi«J^.«2<BSfc«ftii©IS©:<aiUxfc 

[0 0 4 6] 

[fgBJ©^] £AJL^a!b^D<, »*!llffl58Wl:j; 
nil $gl, ^2©il5ffi^>7 p ©qttt}#J<i:^l, ^2© 

3^E>u-;i/t©ra-e^i. ^2©i§iffiE < ff©F B i^a® 
mmm&m 2 <o*ee# >y »c«t *«iiaiiR»»c i o 

-r^>^t*^^> Mil. 9 2©nqE>^-;i/rt©j^BE© 
&W]&{&M. mM-rz>z.i:i><-c&z>i:mz. Z.t\e>&u 
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(54) FUEL INJECTION DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the occurrence 
of the fluctuation of a fuel pressure in a common rail due 
to discharge pulsation of a high pressure pump and to 
stabilize a fuel injection amount. 
SOLUTION: First and second high pressure pipings 8 
and 8 connected to a fuel tank 1 through a low pressure 
piping 2 and the tips of the high pressure pipings 8 and 9 
are connected to first and second common rails 16 and 
17. High pressure pumps 10 and 11 are arranged at the 
middles of the high pressure pipings 8 and 9 and fuel in 
the high pressure pipings 8 and 9 is boosted and fed in 
the common rails 16 and 17, and fuel is injected in a 
cylinder by an injection valve 18. A connection piping 19 
is connected to the high pressure pipings 8 and 9, the 

high pressure pumps 10 and 1 1 are driven at a timing to cancel discharge pulsation with each 
other, and a fluctuation of a fuel pressure in the common rails 16 and 17 is suppressed. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused k>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the 1st and 2nd high voltage piping with which a end face side is connected into a fuel tank — 
this — the 1st and 2nd high voltage piping — on the way ~ with the 1st and 2nd high pressure pumping 
driven to timing which is boiled and prepared and negates regurgitation pulsation mutually The 1st and 
2nd common rail connected at a head of the said 1st and 2nd high voltage piping in order to inj ect in an 
engine a fuel which was formed as a shell equipped with two or more injection valves, and was breathed 
out from this 1st and 2nd high pressure pumping, A fuel injection equipment which it comes to 
constitute from free passage piping which is located between a discharge side of said 1st and 2nd high 
pressure pumping, and the 1st and 2nd common rail, and opens between the said 1st and 2nd high 
voltage piping for free passage. 

[Claim 2] The 1st and 2nd high voltage piping by which a sequence head side was mutually connected 
to a fuel tank for a end face side, this — the 1st and 2nd high voltage piping — on the way — with the 1st 
and 2nd high pressure pumping driven to timing which is boiled and prepared and negates regurgitation 
pulsation mutually The 1st and 2nd common rail which injects in an engine a fuel which was formed as 
a shell equipped with two or more injection valves, and was breathed out from this 1st and 2nd high 
pressure pumping, A fuel injection equipment which it comes to constitute from free passage piping 
which opens for free passage between the 3rd high voltage piping which opens mutually input of this 1st 
and 2nd common rail for free passage, and a part and the 3rd high voltage piping which are located in a 
discharge side of said 1st and 2nd high pressure pumping, and connect the said 1st and 2nd high voltage 
piping. 

[Claim 3] the 1st and 2nd high voltage piping with which a end face side is connected into a fuel tank — 
this — the 1st and 2nd high voltage piping — on the way ~ with the 1st and 2nd high pressure pumping 
driven to timing which is boiled and prepared and negates regurgitation pulsation mutually The 1st and 
2nd common rail connected at a head of the said 1st and 2nd high voltage piping in order to inject a fuel 
which was formed as a shell equipped with two or more injection valves, and was breathed out from this 
1st and 2nd high pressure pumping to an internal combustion engine, A fuel injection equipment which 
it comes to constitute from free passage piping which opens a tap hole of the 1st and 2nd common rail 
for free passage by the downstream of each of said injection valve. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the fuel injection equipment 

which has an injection valve for injecting a fuel in an engine. 

[0002] 

[Description of the Prior Art] The fuel injection equipment which generally consists of piping which the 
fuel in a fuel tank is turned [ piping ] to an injection valve, and circulates it, high pressure pumping 
which is formed in the middle of this piping, and carries out pressure up of the pressure (henceforth fuel 
pressure) of a fuel, and an injection valve which injects the fuel by which pressure up was carried out 
with this high pressure pumping in an engine cylinder is known. 

[0003] Here, in order to raise assembly nature, such as an injection valve, in the case of the multiple 
cylinder engine which has two or more cylinders like the engine of an automobile, the common rail as 
piping with which each injection valve was attached in one is formed. Moreover, for example with V 
type 8 cylinder engine, since four cylinders incline, respectively and are prepared, two common rails are 
formed corresponding to the train of the cylinder which consists of this four cylinder, and four injection 
valves are arranged by each common rail, respectively. At this time, high voltage piping which makes 
the independent system is connected to each common rail, and high pressure pumping is formed for 
every high voltage piping. 

[0004] And in this kind of fuel injection equipment, the fuel is injected in a cylinder by supplying the 
fuel by which pressure up was carried out with high pressure pumping for every system to each common 
rail, and opening and closing the injection valve attached in each common rail. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional technology mentioned 
above, in using the plunger pump which repeats a charging stroke and a regurgitation stroke as high 
pressure pumping, it changes the fuel pressure in each common rail by regurgitation pulsation of high 
pressure pumping. For this reason, there is much injection quantity of the fuel injected in a cylinder from 
an injection valve, when fuel pressure is high, and when fuel pressure is low, it decreases. Thus, when 
the injection quantity of the fuel injected by fuel pressure in a cylinder changes, there is a problem of 
changing an engine output. 

[0006] this invention was made in view of the trouble of the conventional technology mentioned above, 
this invention reduces fluctuation of the fuel pressure within a common rail, and fuel oil consumption is 
stabilized — things are made — it aims at offering a fuel injection equipment. 
[0007] 

[Means for Solving the Problem] In order to solve a technical problem mentioned above, a configuration 
of a fuel injection equipment by invention of claim 1 the 1st and 2nd high voltage piping with which a 
end face side is connected into a fuel tank — this — the 1st and 2nd high voltage piping — on the way — 
with the 1st and 2nd high pressure pumping driven to timing which is boiled and prepared and negates 
regurgitation pulsation mutually The 1st and 2nd common rail connected at a head of the said 1st and 
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2nd high voltage piping in order to inject in an engine a fuel which was formed as a shell equipped with 
two or more injection valves, and was breathed out from this 1st and 2nd high pressure pumping, It 
consists of free passage piping which is located between a discharge side of said 1 st and 2nd high 
pressure pumping, and the 1st and 2nd common rail, and opens between the said 1st and 2nd high 
voltage piping for free passage. 

[0008] Thus, by having constituted, regurgitation pulsation of a fuel produced with the 1st and 2nd high 
pressure pumping interferes mutually through free passage piping. At this time, the 1st and 2nd high 
pressure pumping is driven to timing which negates regurgitation pulsation mutually, for example, when 
the 1st high pressure pumping is a regurgitation stroke, the 2nd high pressure pumping serves as a 
charging stroke. For this reason, a mountain of regurgitation pulsation by the 1st high pressure pumping 
and a valley of regurgitation pulsation by the 2nd high pressure pumping can offset each other mutually, 
and while being able to supply a fuel with which pulsation was reduced towards the 1st and 2nd 
common rail from the 1st and 2nd high voltage piping, fluctuation of fuel pressure within each [ these ] 
common rail can be controlled. 

[0009] Moreover, the 1st and 2nd high voltage piping by which a sequence head side was mutually 
connected to a fuel tank for a end face side in invention of claim 2, this « the 1 st and 2nd high voltage 
piping — on the way — with the 1st and 2nd high pressure pumping driven to timing which is boiled and 
prepared and negates regurgitation pulsation mutually The 1st and 2nd common rail which injects in an 
engine a fuel which was formed as a shell equipped with two or more injection valves, and was breathed 
out from this 1st and 2nd high pressure pumping, It constitutes from free passage piping which opens for 
free passage between the 3rd high voltage piping which opens mutually input of this 1st and 2nd 
common rail for free passage, and a part and the 3rd high voltage piping which are located in a discharge 
side of said 1st and 2nd high pressure pumping, and connect the said 1st and 2nd high voltage piping. 
[0010] In this case, a head side interferes in regurgitation pulsation of a fuel produced with the 1st and 
2nd high pressure pumping mutually within the 1st [ which was connected mutually ] and 2nd high 
voltage piping. At this time, the 1st and 2nd high pressure pumping is driven to timing which negates 
regurgitation pulsation mutually, for example, when the 1st high pressure pumping is a regurgitation 
stroke, the 2nd high pressure pumping serves as a charging stroke. For this reason, a mountain of 
regurgitation pulsation by the 1st high pressure pumping and a valley of regurgitation pulsation by the 
2nd high pressure pumping will offset each other mutually, and while being able to supply a fuel with 
which pulsation was reduced towards the 1st and 2nd common rail through the 3rd high voltage piping 
through free passage piping, fluctuation of fuel pressure within each [ these ] common rail can be 
controlled. 

[001 1] Furthermore, the 1st and 2nd high voltage piping with which a end face side is connected into a 
fuel tank in invention of claim 3, this ~ the 1st and 2nd high voltage piping — on the way - with the 1st 
and 2nd high pressure pumping driven to timing which is boiled and prepared and negates regurgitation 
pulsation mutually The 1st and 2nd common rail connected at a head of the said 1st and 2nd high 
voltage piping in order to inject a fuel which was formed as a shell equipped with two or more injection 
valves, and was breathed out from this 1 st and 2nd high pressure pumping to an internal combustion 
engine, It constitutes from free passage piping which opens a tap hole of the 1 st and 2nd common rail 
for free passage by the downstream of each of said injection valve. 

[0012] Thus, by constituting, regurgitation pulsation of a fuel produced with the 1st and 2nd high 
pressure pumping interferes mutually through free passage piping. At this time, the 1st and 2nd high 
pressure pumping is driven to timing which negates regurgitation pulsation mutually, for example, when 
the 1st high pressure pumping is a regurgitation stroke, the 2nd high pressure pumping serves as a 
charging stroke. For this reason, a mountain of regurgitation pulsation by the 1st high pressure pumping 
and a valley of regurgitation pulsation by the 2nd high pressure pumping can offset each other mutually , 
and can control fluctuation of fuel pressure within the 1st and 2nd common rail. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the fuel injection equipment by this 
invention is explained to details based on an accompanying drawing. 
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[0014] Here, drawing-! and drawing 2 mention as an example the case where the fuel injection 
equipment by the 1 st example of this invention is applied to V type 8 cylinder engine, and show it. 
[0015] In drawing J, , 1 is a fuel tank and the fuel in this fuel tank 1 is breathed out towards the below- 
mentioned high voltage piping 8 through the low voltage piping 2. 

[0016] 3 is the fuel pump formed in the middle of the low voltage piping 2, and this fuel pump 3 is 
arranged in a fuel tank 1 , inhales fuels, such as a gasoline held in the fuel tank 1 , through the primary 
filter 4, and they carry out the regurgitation towards the high voltage piping 8. 

[0017] 5 is the secondary filter prepared in the discharge side of a fuel pump 3, and this secondary filter 
5 removes the dust in the fuel breathed out from a fuel pump 3, and supplies a pure fuel to the high 

voltage piping 8. . 
[0018] 6 is return piping connected to the discharge side of a filter 4, and the pressure regulator 7 is 
formed in the middle of this return piping 6. And this pressure regulator 7 opens, when it becomes more 
than a pressure with the fixed pressure in the low voltage piping 2, and when other, it is constituted by 
the pressure regulating valve to close. For this reason, a pressure regulator 7 returns the fuel in the low 
voltage piping 2 in a fuel tank 1 through the return piping 6, when it becomes more than a pressure with 
the fixed pressure in the low voltage piping 2, and it is a pressure in the low voltage piping 2 3kg/cm2 It 
holds to the degree. 

[0019] 8 and 9 show the 1st and 2nd high voltage piping, it stands in a row in the discharge side of high 
pressure pumping 10 and 11, and the head side is connected to the below-mentioned common rails 16 
and 17 by the end face side of each of these high voltage piping 8 and 9. 

[0020] 10 and 1 1 are high pressure pumping to which the inlet side was connected to the low voltage 
piping 2, and the discharge side was connected on the radix point of the 1st and 2nd high voltage piping 
8 and 9. This each high pressure pumping 10 and 1 1 For example, it is the fuel which is constituted by 
the plunger pump of an axial piston mold and a radial piston mold, and is supplied through the low 
voltage piping 2 50-1 30kg/cm2 Pressure up is carried out to the pressure of a degree, and this high- 
pressure fuel is turned to each common rails 16 and 17, and is breathed out. 

[0021] Here, each high pressure pumping 10 and 1 1 repeats the regurgitation stroke which carries out 
the regurgitation of the fuel to the charging stroke which inhales a fuel, and generates regurgitation 
pulsation according to these strokes. And when the 1st high pressure pumping 10 serves as a charging 
stroke so that it may become the timing which negates regurgitation pulsation mutually, each high 
pressure pumping 10 and 1 1 is driven, respectively so that the 2nd high pressure pumping 1 1 may serve 
as a regurgitation stroke. 

[0022] 12 and 13 are the 1st of the high-tension side for connecting with the discharge side of each high 
pressure pumping 10 and 11, and returning a high-pressure fuel to the inlet side of each high pressure 
pumping 10 and 1 1, and the 2nd return piping, and the 1 st and 2nd pressure regulator 14 and 15 is 
formed in the middle of these each return piping 12 and 13. And these each pressure regulators 14 and 
15 When it is constituted by the pressure regulating valve and the pressure in each high voltage piping 8 
and 9 turns into more than a fixed pressure by the discharge side of each high pressure pumping 10 and 
1 1 The fiiel in each high voltage piping 8 and 9 is returned to the inlet side of each high pressure 
pumping 10 and 1 1 through the return piping 12 and 13, and it is a pressure in each high voltage piping 
8 and 9 50-130kg/cm2 It is 100kg/cm2 in a range. It holds to the degree. 

[0023] 16 and 17 are the 1st and 2nd common rail connected at the head of each high voltage piping 8 
and 9, and these each common rails 16 and 17 are formed corresponding to the train of the cylinder 
which consists of four cylinders of V type 8 cylinder engine, respectively. And each common rails 16 
and 17 are formed of the metal shell by which the head was blockaded, and are attached in the cylinder 
head (neither is illustrated) of each cylinder. Moreover, four injection valves 18 are arranged by each 
common rails 16 and 17, respectively, and the fuel in a common rail 16 is injected by each injection 
valve 1 8 in each cylinder. 

[0024] 18, 18, and show an injection valve and this each injection valve 1 8 is arranged by the 
mounting eclipse and said common rail 16 for every cylinder. Moreover, with a fuel pump 3, the fuel 
supplied in the common rail 16 is turned in each cylinder, and this each injection valve 18 injects it with 
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predetermined injection timing, respectively. 

[0025] 19 is free passage piping which opens each high voltage piping 8 and 9 for free passage, and this 
free passage piping 1 9 is the linear dimension LI of about 40cm. While having and connecting between 
the discharge side of the high pressure pumping 10 of the 1st high voltage piping 8, and a common rail 
16, it connects between the discharge side of the high pressure pumping 1 1 of the 2nd high voltage 
piping 9, and the common rail 17. Here, the free passage piping 19 is the linear dimension L2 from each 
high pressure pumping 10 and 1 1 . It connects with the location which becomes almost the same, and the 
regurgitation pulsation in each high voltage piping 8 and 9 is transmitted mutually. 
[0026] The fuel injection equipment by this example has a configuration like ****, and by the fuel 
pump 3, it inhales, and the fuel in a fuel tank 1 is breathed out and supplied to high pressure pumping 10 
and 1 1 through the low voltage piping 2. And the fuel which pressure up was carried out and flowed in 
the high voltage piping 8 with high pressure pumping 10 is supplied in a common rail 16. The fuel 
which pressure up was carried out and flowed in the high voltage piping 9 with high pressure pumping 
1 1 on the other hand is supplied in a common rail 17. And each common rail 16 and the fuel supplied in 
17 are injected in a cylinder by opening an injection valve 18. 

[0027] Here, since each high pressure pumping 10 and 1 1 repeats a charging stroke and a regurgitation 
stroke, to the fuel breathed out from each high pressure pumping 10 and 11, the regurgitation pulsation 
to which fuel pressure is periodically changed as shown in the ultimate lines 20 and 21 in drawing 2 
generates it. The range of fluctuation deltaPl of the fuel pressure according to regurgitation pulsation at 
this time For example, 10-20kg/cm2 Since it becomes, when changing the fuel pressure in the common 
rail 16 connected to each high pressure pumping 10 and 11, and 17 corresponding to regurgitation 
pulsation, the injection quantity of the fuel by the injection valve 18 will be changed sharply. 
[0028] However, since it considered as the configuration which makes the discharge side of each high 
pressure pumping 10 and 1 1 open for free passage by the free passage piping 19 while driving to the 
timing which denies regurgitation pulsation the 1st high pressure pumping 10 and 2nd high pressure 
pumping 1 1 mutually, the valley of regurgitation pulsation where fuel pressure serves as the minimum 
value with the mountain and the 2nd high pressure pumping 1 1 of the regurgitation pulsation from 
which fuel pressure serves as maximum with the 1st high pressure pumping 10 interferes mutually. 
Thereby, each other is offset mutually and the regurgitation pulsation by each high pressure pumping 10 
and 1 1 is a common rail 16 and the range of fluctuation deltaP2 of the fuel pressure in 17. 7kg/cm2 It is 
controlled by the degree, and the fuel pressure in a common rail 16 and 17 is held at an almost fixed 
value, as shown in ultimate lines 22. 

[0029] According to this example, the free passage piping 19 is connected to each high voltage piping 8 
and 9 in this way. Since it considered as the configuration which makes two high voltage piping 8 and 9 
open for free passage, the regurgitation pulsation by the 1st high pressure pumping 10 can be offset by 
the regurgitation pulsation by the 2nd high pressure pumping 11. While being able to reduce and control 
fluctuation of the fuel pressure in a common rail 16 and 17, the fuel pressure in a common rail 16 and 17 
can be held to an almost fixed value. For this reason, the injection quantity of the fuel injected from an 
injection valve 18 can be made into about 1 quantum, it can be stabilized and an engine can be made to 
drive. 

[0030] Moreover, by each return piping 12 and 13, fluctuation of the fuel pressure in the low voltage 
piping 2 connected with the discharge side of each high pressure pumping 10 and 1 1 can also be 
controlled, the oscillation of the low voltage piping 2 can be reduced, and generating of the noise can be 
prevented. 

[0031] Next, it is in drawing 3 having shown the 2nd example of this invention, and the feature of this 
example having prepared the 3rd high voltage piping which opens the input of the 1st and 2nd common 
rail for free passage mutually while connecting mutually the head side of high voltage piping of the 1st 
and 2nd **, and having prepared free passage piping which opens the 1st and 2nd high voltage piping 
and the 3rd high voltage piping for free passage. In addition, in this example, the same sign shall be 
given to the same component as said 1 st example, and the explanation shall be omitted. 
[0032] 31 and 32 show the 1st and 2nd high voltage piping, the end face side of each of these high 
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voltage piping 31 and 32 stands in a row in the discharge side of high pressure pumping 33 and 34, and 
the head side has composition connected mutually. 

[0033] 33 and 34 are high pressure pumping to which the inlet side was connected to the low voltage 
piping 2, and the discharge side was connected on the radix point of the 1st and 2nd high voltage piping 
31 and 32 This each high pressure pumping 33 and 34 For example, it is the fuel which is constituted by 
the plunger pump of an axial piston mold and a radial piston mold, and is supplied through the low 
voltage piping 2 50- 130kg/cm2 Pressure up is carried out to the pressure of a degree, and this high- 
pressure fuel is turned to each below-mentioned common rails 39 and 40, and is breathed out. Moreover, 
when the 1st high pressure pumping 33 serves as a charging stroke so that it may become the timing 
which negates regurgitation pulsation mutually, each high pressure pumping 33 and 34 is driven, 
respectively so that the 2nd high pressure pumping 34 may serve as a regurgitation stroke. 
[0034] 35 and 36 are the 1st of the high-tension side for connecting with the discharge side of each high 
pressure pumping 33 and 34, and returning a high-pressure fuel to the inlet side of each high pressure 
pumping 33 and 34, and the 2nd return piping, and the 1st and 2nd pressure regulator 37 and 38 is 
formed in the middle of these each return piping 35 and 36. And these each pressure regulators 37 and 
38 return the fuel in each high voltage piping 31 and 32 to the inlet side of each high pressure pumping 
33 and 34 through the return piping 35 and 36, when it becomes more than a pressure with the fixed 
pressure in each high voltage piping 31 and 32 by the discharge side of each high pressure pumping 33 
and 34, and they are a pressure in each high voltage piping 31 and 32 50-130kg/cm2 It is 100kg/cm2 in 
a range. It holds to the degree. 

[0035] 39 and 40 are the 1st and 2nd common rail connected at the head of each high voltage piping 31 
and 32, and these each common rails 39 and 40 are formed of the metal shell by which the head was 
blockaded, and are attached in the cylinder head (neither is illustrated) of each cylinder. Moreover, four 
injection valves 1 8 are arranged by each common rails 39 and 40, respectively, and the fuel in a 
common rail 39 and 40 is injected by each injection valve 18 in each cylinder. 

[0036] 41 is the 3rd high voltage piping which opens mutually the input 39 A and 40 A of each common 
rails 39 and 40 for free passage, and while carrying out the opening of the ends side of this high voltage 
piping 41 to the input 39A and 40A of each common rails 39 and 40, the below-mentioned free passage 
piping 42 is connected to the pars intermedia of the high voltage piping 41. And a fuel is supplied to the 
high voltage piping 41 from the 1st and 2nd high voltage piping 31 and 32 through the free passage 
piping 42. 

[0037] 42 is free passage piping which opens between the discharge side of each high pressure pumping 
33 and 34, and the 3rd high voltage piping 41 for free passage among the 1st and 2nd high voltage 
piping 31 and 32. The end face side of this free passage piping 42 While connecting with the 1st and 2nd 
high voltage piping 31 and 32 in the location 43 where the linear dimension from each high pressure 
pumping 33 and 34 becomes almost the same, the head side of the free passage piping 42 is connected to 
the pars intermedia of the 3rd high voltage piping 4 1 . 

[0038] For this reason, the fuel breathed out by each high pressure pumping 33 and 34 is supplied in a 
common rail 39 and 40 through the free passage piping 42 and the 3rd high voltage piping 41 from the 
inside of the 1st, the 2nd high voltage piping 31, and 32. For this reason, by spreading the inside of the 
free passage piping 42, each other is interfered and offset mutually and regurgitation pulsation of the 
fuel produced with each high pressure pumping 33 and 34 is a common rail 39 and the range of 
fluctuation deltaP2 of the fuel pressure in 40. For example, the controlled about 10kg/cm2 thing is made. 

[0039] Although the operation effect as said 1st example that this example constituted in this way is also 
almost the same is acquired While forming the 3rd high voltage piping 41 which opens mutually the 
input 39 A and 40A of the 1st and 2nd common rail 39 and 40 for free passage in this example Since the 
free passage piping 42 which opens between the 1st and 2nd high voltage piping 31 and 32 and the 3rd 
high voltage piping 41 for free passage was formed While being able to supply the fuel with which it 
could interfere mutually, it could be made to offset regurgitation pulsation of the fuel produced with 
each high pressure pumping 33 and 34 by spreading the inside of the free passage piping 42, and 
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regurgitation pulsation was reduced to common rails 39 and 40 Fluctuation of the fuel pressure within a 
common rail 39 and 40 can be controlled. 

[0040] Drawing 4 the 3rd example of this invention being shown, giving the same sign to the component 
same in this example as said 1st example, and omitting the explanation next, the feature of this example 
The free passage piping 51 is connected to the 1st and 2nd common rail 16 and 17, and it is in having 
considered as the configuration which opens between the tap holes 16A and 17A of the 1st and 2nd 
common rail 16 and 17 for free passage by the downstream of each injection valve 18 by the free 
passage piping 5 1 . 

[0041] Here, the free passage piping 51 is the linear dimension L3 of about 40cm. It has and the ends 
side is carrying out the opening to the tap holes 16A and 17A of each common rails 16 and 17. At this 
time, the linear dimension from high pressure pumping 10 to tap hole 16A of a common rail 16 and the 
linear dimension from high pressure pumping 1 1 to tap hole 17A of a common rail 17 are the linear 
dimension L4 of ****** identitas. It is constituted so that it may become. 

[0042] Thereby, the fuel breathed out by each high pressure pumping 10 and 1 1 circulates between each 
common rail 16 and 17 mutually through the free passage piping 51. For this reason, since it is spread in 
each common rail 16 and 17 through the free passage piping 51 and each other is interfered and offset 
mutually, regurgitation pulsation of the fuel produced with each high pressure pumping 10 and 1 1 is a 
common rail 16 and the range of fluctuation deltaP2 of the fuel pressure in 17. For example, 10kg/cm2 
A degree can be controlled. 

[0043] The operation effect as said 1st example that this example constituted in this way is also almost 
the same is acquired. 

[0044] In addition, although the case where a fuel supply system was applied to a V-type engine was 
mentioned as the example and said example explained it, this invention may be applied not only to this 
but to a level opposed engine, and as long as it is an engine for which two or more common rails are 
needed, it may be applied to the thing of other format. 

[0045] Moreover, in said example, although four injection valves 18 were formed in each common rails 
16 and 17, respectively, this invention may presuppose two or more [ the number corresponding to the 
cylinder of not only this number but an engine, for example, two pieces, and others ]. 
[0046] 

[Effect of the Invention] Since free passage piping which opens between the 1st and 2nd high voltage 
piping for free passage between the discharge side of the 1st and 2nd high pressure pumping and the 1st 
and 2nd common rail was prepared according to invention of claim 1 as explained in full detail above 
While being able to offset the regurgitation pulsation by the 1st high pressure pumping by the 
regurgitation pulsation by the 2nd high pressure pumping and being able to reduce and control 
fluctuation of the fuel pressure in the 1st and 2nd common rail, the fuel pressure in each [ these ] 
common rail can be held to an almost fixed value. For this reason, the injection quantity of the fliel 
injected from an injection valve can be made into about 1 quantum, it can be stabilized and an engine 
can be made to drive. 

[0047] Moreover, while preparing the 3rd high voltage piping which opens the input of the 1st and 2nd 
common rail for free passage mutually according to invention of claim 2 Since free passage piping 
which opens between the 1st and 2nd high voltage piping and the 3rd high voltage piping for free 
passage was prepared While being able to supply the fuel with which it could interfere mutually, it could 
be made to offset regurgitation pulsation of the fuel produced with the 1st and 2nd high pressure 
pumping by spreading the inside of free passage piping, and regurgitation pulsation was reduced to the 
1st and 2nd common rail Fluctuation of the fuel pressure within each [ these ] common rail can be 
controlled. 

[0048] Furthermore, since it considered as the configuration which opens mutually the tap hole of the 
1st and 2nd common rail for free passage by free passage piping according to invention of claim 3 While 
being able to make pulsation of the fuel in the 1st and 2nd common rail able to spread mutually by free 
passage piping, being able to make it able to interfere and being able to make the regurgitation pulsation 
by the 1st and 2nd high pressure pumping offset, fluctuation of the fuel pressure within each [ these ] 
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common rail can be controlled. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/20/2004 



Page 1 of 1 



* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 Jn the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the whole fuel injection equipment by the 1st example. 
[Drawing 2] It is ultimate-lines drawing showing the fuel pressure breathed out by each high pressure 
pumping in drawingj, , and the fuel pressure in a common rail. 

[Drawing 3] It is the block diagram showing the whole fuel injection equipment by the 2nd example. 
[Drawing 4] It is the block diagram showing the whole fuel injection equipment by the 3rd example. 
[Description of Notations] 
1 Fuel Tank 

8 3 1 1 st high voltage piping 

9 32 2nd high voltage piping 

10 33 The 1 st high pressure pumping 
1134 The 2nd high pressure pumping 

16 39 The 1st common rail 
16A, 17A Tap hole 

17 40 The 2nd common rail 

18 Injection Valve 

19, 42, 51 Free passage piping 

39A,40A Input 

41 3rd High Voltage Piping 

[Translation done.] 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused k>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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